
According to what Mark said in today’s meeting. I revised my email on Tuesday May 

11, 2010, which described the math behind the calculation. I adjusted the 2nd step 

about the time calculation. Instead of using Time_GPS field, I use Time_OBS for both 

night, and recalculate the time interval. I will upload this file to my folder in our Wiki 

website. http://wikivm.boulder.swri.edu/mediawiki/index.php/Venus_Winds_Wiki 

My folder’s location: Main page  5 Data Download & Upload  Raw Category 1 

Images SeanWindsSpeedCalculation_UseJuly12_13_asAnExample.pdf 

 

I tried to calculate the winds speed by following Mark's instructions (5-8-10.pdf). I 

chose 0010.fits for the image of July 12, 2004 and 0212.fits for July 13, 2004. Both 

are the first images of each night. I also use the same feature, that Mark uses as an 

example (and I called it a horse head) on page 4 of the pdf file, to mark the green 

signs on both images. I think using the same feature will help everyone understand 

better and maybe someone could tell me whether I did it right. You can look at the 2 

image below and find out there is a green mark + sign on each Venus image. 

 

I recorded both coordinates as followed: 
o July 12(0010.fits) : x1 = 378.500, y1= 312.000 

o July 13 (0212.fits): x2 = 259.500, y2= 312.750 

Then I followed the instruction to calculate the distance differences, time differences, 

and the speed. Calculating winds (by the instructions on page 5 of the pdf file) 
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1. Calculate the distance differences between 2 green marks 

• Delta x = x2- x1 = 259.500-378.500=-119.0 (pixels, I need only distance, 

so negative sign can be ignored.) 

• Delta y = y2 -y1 = 312.750-312.000=0.75 (pixels) 

• One pixel equals 40,000 meters: s = 40,000 

• Dew (The distance the point has moved in the east-west direction) =s 

times delta x 

 40,000 x 119.0 = 4,760,000 (the distance of x coordinates 

between 2 green marks, in meter) 

• Dns (The distance the point has moved in the north-south direction)= 

s times delta y 

 40,000 x delta y = 40,000 x 0.75=30,000 (the distance of y 

coordinates between 2 green marks, in meter) 

• Save Dew and Dns for later calculating the velocity. 

2. Calculate the time differences between 2 green marks 

• By looking at the image header of each file, I found out there are 2 

time fields in the header. You can look at the 2nd attached file to find 

the header information for 0010.fits. the image below is the snapshot 

of image header for 0010.fits: 

 



• In the image header of 0010.fits, there are 2 time information: 

(middle of the image) 

 1. TIME_OBS= '15:46:52.251578'    / UT TIME OF 

ACQISTION ('hh:mm:ss.ss') 

 2. TIME_GPS= '46:52.249978'       / UT TIMESTAMP from 

GPS ('mm:ss.usec')  

• TIME_GPS ignores the hour field and is a sight smaller the 

TIME_OBS. I chose TIME_GPS to use by flipping the coin. No, by my 

intuition. Mark said using Time_OBS is more appropriate. (12ve 

Meeting, May 13) 

 t1 (the time of the first observation, The TIME_GPS 

Tim_OBS in 0010.fits header) = 15:46:52.251578. Convert 

it to only seconds: 15 hour 46 minute 52.251578 seconds = 

15x60 x 60 + 46 x 60 + 52.251578 = 56812.251578 

(Seconds); this is the time when 0010.fits was taken on July 

12. 

 t2 (the time of the second observation, The TIME_GPS 

Tim_OBS in 0212.fits header) = 15: 28:15.406058. Convert 

it to only seconds: 15 hour 28 minute 15.406058 second = 

15*60 * 60 + 28*60 + 15.406058 = 55695.406058; this is 

the time when 0210 fits was taken on July 13. 

 Delta t (the total elapsed time between 2 green marks) = t2 

- t1. However, because t2 is on July 13 but t1 is on July 12, 

we need to add 24 hours, which would be 86, 400 seconds, 

to the final result. Why plus 24 hours? Here is my 

explanation: 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

• Let's draw a timeline from the beginning of July 12 to the end  of 

July 13 

•     [            July 12           |             July 13          ] 

• 12 a.m.                        12 a.m.                        12 a.m. 

•     |---------------t1----------|------------------t2------| 

•                        t1-- --- --|-----------------t2      This is the goal 

• The time interval from the first 12a.m. (July 12) to t1 is 

56812.251578 

•    |--------------t156812.251578 

• The time interval from second 12a.m. (July 13) to t2 is  

55695.406058 



•                                    |------------------t255695.406058 

• My goal is calculate the time interval from t1 to t2, so I use t2 plus 

24 hours, which would be the time interval from the first 12 a.m. 

(July 12) to t2  

• |---------------------t1-------|--------------------t2 

• |               24 hours       |  

• Then minus t1.  

• |---------------------t1 

•                 t1-------|-------------------t2 the answer 

• Thus, t2 + 24 hours (86,400) -t1 = 55695.406058 + 86,400 - 

56812.251578 = 85,283.154480; this should the delta t  

• Take an easier example—if I go to bed at 23 o’clock on July 12 and 

wake up on 8 o’clock on July 13. How long have I slept? The 

solution should be: t2= 8, t1 = 23, Delta t = t2 - t1 + 24 hours = 

8-23 +24 = 9 (hours). I have slept 9 hours from July 12 to 13. 

3. Finally, calculate the speed 

•  Velocity is distance (difference) divided by time (difference).  

• Now I know the Dew, Dns, and delta t: 

 Dew = 4,760,000 (meter); Dns = 30,000 (meter); delta t =  

85,283.154480 (seconds) 

• Vew (the wind velocity in the east-west direction)= Dew /delta t : 

 4,760,000 / 85,283.154480=55.8140705 (meter per 

second)---Answer 1 

• Vns (the wind velocity in the east-west direction)= Dns / Delta t 

 30,000 / 85,283.154480 = 0.35176935 (meter per 

second)----Answer 2 
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